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(57) Abstract: A plurality of antenna 
electrodes (11,12,13,14) on the front 
surface of a board (1) can be connected 
to a ground electrode on the back 
surface of the board (1) via through 
hole connection members penetrating, 
at respective predetermined positions 
(11A-11C, 12A-12C, 13A-13C, 
14A-14C), the board (1). Each of 
the through hole connection members 
may be opened/closed by a switch 
or alternatively, at points where the 
— "1 through hole connection members 
are electrically coupled to the ground 
electrode, there may be provided a 
device that varies the impedances of 
those points. Thus, the switch or 
impedance varying device can connect 
any one of the antenna electrodes to 
the ground electrode. A radio wave 
beam outputted from that antenna 
electrode deviates in phase from the 
radio wave beams outputted from the 
other antenna electrodes, whereby the 
direction of the integral radio wave 
beam is tilted. Connecting which one 
of the positions (11A-11C, 12A-12C, 
13A-13C, 14A-14C) to the ground 
electrode can significantly change the 
direction and magnitude of the integral 
radio wave beam. 
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CO KM J&bfc^K 1 <D_h^#J® ^@ag$tv/c2o(D^ 6B ±o 

(D^«±(D2o(D®0f^, ^ti^etu ^(D2MmKttfovfcmmcD±mcDmm 
Kmm^titc2^comu^U6c, 6d^£o-c, mmicommcomi&nmim^T 
) izmm&Mo 'wao-c, m^im4^i-Tfat<^EP<aj;5^ «ss-^w* 

mm^U6A, 6B, 6C, 6D^^tL^tL^5/^-(g|^^:-r)^ttT, ^nh^y^- 
KXVmmMUGA^ 6B, 6A, 6B, 6C, 6D^^Ki"^r^-C\ ^^^tf— A 

[0055] El 15E\ ^M©W^n^hy^T>^^©^6©^^t8Sr^i-E«»fSlia 
[0056] Hll5^i-J;5^. Bg&lBcDJ^&^JS&h/fclS^g^ 
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m4\z.mm&tiz> 0 m2<Dmmnmtmm^ m^-m^'m^—^m^WBT 
[0057] mi6^, j^ufc^iv^tf)— ^!i^i-iffBEi-efe^o 

[0058] mi6t^i-J;5^, AT^7"^-«ffi2^Sic$tLfc^/v— /V5ir^j3fifl;^4i:^ 

[0059] eh7{*, ^m)$(D^4?vxhVv7°T^i-(Dm7<DmMftZM&7Firmmmx& 
[0060] ^<Dmfe^in<D5Fffiia«iaio^^iai3(^Lfc^(?5i:iRi#-cfc5 0 017^1- £ 

T. BT^^-m*12^ifemS4^^$tb'CV^V\ Z.<DAT>T^-W(&llbB 

r>^rwmi2tm^(Dm^. cr>r~rwmi3br>T>T*rwmi4izhMm£ 
fix\^ 0 t^o-c, mio(Dm&tmwK.AT>"T*rmmiitcT^'rmmi3fc 
if^mmmm4{^mm^ti^(DX\ m^-^m^—^m^ft^miofDm^-t 

^-mmi4\zh^—(D^—^—/v5B^mm:^ti^t\z.x i o, ^x<DT>T^-mm 
[0061] mi8« N ^^m(D^4?v^hVy7°T^T^<Dm8<DmMftZM&^'t¥-mmxfo 
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So 019te, Bll8©C-CBfiBia'CabSo 
[0062] B|18^*dV>T, T^^-m*2KD|^m^P^^«^(-hft"JcD»)^-e(Dft$L« 

m2mmmmt ^Mi^x^^mm^^— K-ctitf^u ^©^f, eiisk^ 

AKX, ^v— -fo— ;V5A%m^xm^Wm4\zMWt&fcZ>b, 2^(Dm^—^22^ 

23<Dm<D{\Lffi&-f nz>(M%-\£, m^A2iAiM(Dm^—^22(DiiLm^mt^) tub 
m^^-^22, 23^^tcm^^m^—^(Dm^\^nm^mm^ 
2iAtff£\MM(mrp£;iM) ^m< 0 T^^-m*2i^N %\\<D{\Lmmx-^ mmu<D 
ttm Kmm^tifc.mm^2iBKx, ^—^—^B^m^xm^nm^mm^ 

[oo63] 020^ ^mm<D^4?v*h^yy p T>'T^(DM9(DmMftm&^ir¥mmx& 
z> 0 m2i\^ mmmnm^mmxh^o 022^ m20<Dr>-r>mmmx&z> o 02 
3f3\ m2iK&tf%x/v—7£—/ubmmmmb<Dmmnpjrs<vfc±mxfo% 0 

[0064] 02O:£J;u?022^i-J;5^ ^m®^ffifa3:1»<DT>^-®ffiii, 12, l 

n fa<D mm t-*>«9 , r^^-mtei 3^ i4t>^^^m*m w ^n*j-f^ m# 
So T^-rwmiit^owm^— T^T-f- , m,^mi3ti4co^-~ m- 
m^^^xm^Km— xh% 0 r^-rwrniu 12, 13, l^fDmnmrn^M 
$fii^i— xh&o T^T^mmii. 12, 13, i4£>#*j3. M^s^g^sag^^c 

IS^CO^i&^llA-llC, 12A-12C, 13A-13C, 1AA-1AC\Z.XW^(D^;V— 

®&;iKoT^:iftm^4^@Bg£;h/cv^ 0 022^1^11123^^5 

^-/vs^^l^KiibTaBfliJ-eR^^^mffiCJ^T, ^K£v>5) 3lfc# 

j^LTV^So 023^i-£5^ ^iMS4cD#^K31^J^-3@0T^te, 9^ 
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V3i tm^cox'o^h^^mm^m^^x^'o, iot, 7>\?3itmi&wm4(Dm 

KfemgC*^—*33l)mj£'t-Z>o WtmB32l)K mM*^—*33&^^\ 7>Y31 

wm^nMm\^mmLtdo, mm^tdo-r^tmx^o &wmm32(Dmm\z.& 

«9, JiJiflb^llS^^^ife^llA-llC, 12A-12C, 13A-13C, 14A-14C(D5^> 

[oo65] ^5b\ ^T^T^mm^n^m^mwc^Mma^m^^v^—^aiy^ 

[0066] £^-e, ±mut^T<Dm&j&m\z*s\ vc\ ^c^^ r^T-rmmtmmn 
mt<Dmtt>mm)b*7(wm<D2&m^mK®m?LX\^ 0 i,a>u 

jffa<Dm%<D^£&^mmmir%z.t&x%Z) 0 z.t&x%% 0 m?u£. mm.m2<D 
mdm^z.zz.ticxox, mw&m32<D4>t°—?°>x mmm &mz-%~t&x% 

x\ T>-T^m,mtmmmmt<Dm(D4>'t°—?>*&^%^bhx%% 0 
[oo67] ^r-e«. ^<D£?KTi/T^mmbmi&nmt<Dm<D4^t o — ^v^gg^sj;? 
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[0068] g|24«, *m£(D^?VXhV^Tl/T^<DMlO<DmMteWi$:^1rmmm'e%> 

•So 

[0069] 024^i-^l»^|-m, ^/V— /V5(Dfl:$^X.§^^^J:o-CT^-^m 
/V5^JgS«34£r^ffi#J3reK^TV^o ^/V— /V5«, ^©S^iaoT^ 

oaB^{»J*mffi4^iem$^rv>§ 0 $fb^ #jgsts34o#jgr^^ c f i rHimffi 

35A, 35B, 35C, 35D^-?rtL^tl,geM$^XT*D«9, ^b6><DtJp H imS35A, 35B, 
35C, 35D(Di--<-C^/V— /V5^^tbTV^§ 0 ^LT^ #^P H imte35A, 
35B, 35C, 35D{*, ^tb^tl, M^fSWl, SW2, SW3, SW4^ioT^BcO 

[0070] ^-fy^SWl^rONi-Si, SJ^m^4{iHSW^ c t I ^«ffi25A(Z)fig^ 

tLT, ^yfSWl, SW2, SW3, SW4^0#;i3^v:J;oT, /Jn— /V 

[0072] ^O^lSiBfl^l^-C, ^/V— /V5i:7^K31^i3[&fl;ffi4i:«|l|23^^Lfc 
fc<D£|^<D#/&fcftoTVV5 0 |2|25(a);Nb(c) K^irX^ mMB32An9ci® 
^tr<B<f5^ii^^*PI<*S (BMX#/.h&<fc3) ^Sr^rT5„ S8HBlSt32Att 
, T^rf— ^41^«t«9. — ££&ffiffl^im^Ib^3J:5fcfcoTV^„ |E|25(a 
) ^^32A(D«(D^^av^^^^^K31^M*4^^-r 
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(D-r^t-^v^)^t>^:#<^ 0 11125(b) *5iOT25(c) mmm. 
32A(D£v^^^9^3itmmmm4&mnirz>M&, mnm32A<D4>-t° 

[0074] ®26(a)^ib(c) K7jk1r£oK, «iH^T <\Z¥fflmmz.m<teZ> (Wi^/J^< 
fc3)7^©88K5lSl32BaS, T^^-^42^ioTfe§Sgg|*5H-eil:^6^^# 

[0075] 027te, ^gg<D^^ci^hy^ 0 T^^(D^13(D^ife^#J-*5(t^^— * 

[0076] EI27^^i-J;5^, 3fe^(m<J5^SI^W^*ie<5feS(»fffi3gfd5/J^<*S)^© 

s^32c^, T?^^—?42K£<>xh%^MmmxMmm^mir%£y{z. 

[0077] ®28te, ^mm<D^4?tiXhVv7 P T>'T^<DMl4<DmM^mz&lf&^-- * 
[0078] 028 (a) ^-f-^H-Cte, T5nMS45#\ /^^44(D^^^J^i;oT, ^*M*4 

mm4t(Dm)<D4^t°—?'>xzfeMc±xfoZ) 0 1228(b) ^i-^s-efi, ^imm 
m45 <*44 \z.m^xyi/V3 1 tmmmm4 t^t^u 1 we 
4i:or^ (0^(9, r>T^-mmtmmmm4tcom) <D-o\f—?>x.z\iMchx&>z> 0 
z.<d£?iz.^x^ T>^mmtmv&wm4t(DT%cD^>\i°— ^>^2^m^mw 

[0079] ®29te\ ^mm<D^4?VXhV^T^T^<Dmi5(DmM^1&K&tfZ>^-- * 
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[0080] ®29(a) ic^ir^^ »SW}WM47ibK ^3F-46<DRm£iK£oX, &&&W&4b9 
[0081] _hxf!b^i«0J^^5^^^hy^7 o T^-f-{i. ^(D^&Wfcfe^M 

WL&^mirzftitxD&mT^T'rb, ^mr^^-^^mM.m^^irxmmir 
%mmmf&t&ffi7titz> 0 ^x^mr^T^nmrnr^T^-tm^mif^t^x 

[0082] mz., ^mm\c'm^4?v*bViyy°T>T^co&mcm^xmmirz> 0 

[oo83] mm^xti^, Ti/T^wm^<Dffiw>&<D&mte£TfTisT^mm<vfflmfc£<> 

[0084] |l|30d^|l|32«, lOGUziZX BMir^T>T~i-Com^(D^l)^-~ ^a^Sr^UT 
tfmm^tl. |E|31^H32-e«T^^-m*2, 3(Drt^^^^P^|£g$^TV^ 
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o T>^TWM2, 3<^raPfitelH30£|E|31~ef3:15mm, |g32T?«10mmT?fc5 o - 
[0085] 030^13, 030(a) \Z.7tt&\Z.ffl&foZA^ 2B^T^^mffi20|H^_h( 

IWJ;5&-T^mb£-3rfc£#, jR-a-$^«S[©Sfelt^Stt, 030(b) is^TJ; 

[0086] 031, 032-efi, T^^m«<D^^:-h(li^L) fdgi&^B^BEgUcii^, 0 

^:LT, 03l£r032£#JtbT#^5£5^ T>*7^«32, 30>ISIBj&S$IIKfc5K 

[0087] 033, 043&^044te, ^tl^tl s _L5£L7c03O, 031&tfla32£|^C*3t<D 
T^^-^*dV>T, ^-0(a)^-TJ:5t-, T^^ffi2©^J^^2A(D^g^m 

£££0>gB#«^LTV^(#0Cb)) o ^*d\ #0(b)^*5V>T, #t#<^;ffi,£#:g<£> 

jJ§C,£0J3, ^-0(a)-eSifi^2A^SbTV ^;£#fiH£g (flJl^f <DT^7^m«3^ 
^bjtW£g) ^*j"J&U W«, T^-^m«2(Z)±^Lfc^[B](Z)^-m(i|iS) 

[0088] 033(DT^~7- (03O^|HC*it) <DJ^\ Wi^m±m^U2\(DW.m.Kt^t> 
h-f — ^^-C^ofCo 043(DT^-^(031^|HC*3t)(D^, ii ; fe2A©t 
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£V >) ~C&ofc^ mM&2Atfrp#:i<LW (W/2) J^#J W^fa^T<f3^f£T 
bfc c 044(DT>-^(|l|32i!|^C«3t)©#^, ^«2A^^^g( W/2 ) fcfc 
^i#^cM^S^^t°— ^ (033, El34(DT^^(DS:^:^clt^g £<9±^\ ^) 

[0089] ^>£5^ 7yftMiao«ftgI^(Dttt^l*5o if(DT^^-* 
XfoZ> 0 iot, ^^^^(D^^^O^ffi^O^/^Co^^, g^^T 

[oo9o] r^-m, mmmmmnoGHzKxmm\^xi^K mmm^m^m^tc 

[0091] mk<Dmm£i<D ^<Dmm&%mm^xmm(Difrmft&*®mz>m&, 

x m#*n^>&) KfrM-rzm&mm x^% 0 
[0092] 034^, nmizxvmhtiiz. ^-*-;wg#(itt) m&m$i(DifrMft&. 
mm t(Dm^^x\^ 0 r^-rcDmmm^m^ioGHzxh^o 

[0094] mK^;v^—;v(Dm^^<^x\Ktikm^&^^<^^, (mmm& 

Wt&MfLtt 10GHz(D^) [t^W^^ 0 0. 3mm#3ft-e^tt^S«^P^ 
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— 0 10— <f> 500mm#S^L<#^^Pk<Dte 0 100— 0 300 ,u mX 

hV. ^Wc<D^/u—^—^m^M^<DikM^&^WK.^a^ 0 100— <*> 20 

<fc><5 0 

[0095] ^5b\ T>T^<Dmmm&mzjfc^xx/v—*—/v(Dmm?j:mmzmku mm 
[oo96] m^cowcmn&^mm'r^mtvx^ ^m^t-m^^-mmMm^^^ &m 

MMfi m mm) <r> 

[0097] >ra\ j^ft^sre, ^-*-;viiiiif^if$^§ii^ti 
fe<DP^mte:10-100 m mm^^g ^^^^tf^m^isw 
[0098] fcsi ^ % ^-T^^-««^1S^:(D^^^iEgL-r. ^rto^SiR-r^-^T^ 

mmcom^±^n^— *—/^(Dm&^±<Dmm&ntf&~t&&^x&z> 0 
mm^(D^m^r^^mm(Dm^x^mtvxhmm(DimMm 
^ihv^^x^m^-ia-i. mx.i-£m36K7jk-f£?K, r^-rmmn. 12, 13, 
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[0099] g|37^i-T^-^-{*, ^■T^Ti-m.mils 12, 13, 14fdg$c£tv5l£mi§U^l 

<9Tjf2%CCDTZ/T-rW.Ul3, 14<D^:tl<Djf7!)>M\^fcib, ±^2ft©7yTtii 
11, 12J:«9^T*"2^:<DT>'^m^l3, 14(DjjfrmMmt)&±%\<\ 038^ 

i~T>ir^-ete, ^^»J^/h£v^(DT^^mffiii, l2tdg:HMaiA, 12 

-^(DT^T^-wmi^, i4t^m^i3A, i4A/5S|sg^tb§o r^^-mm^M 

5\^1&M'm±)<D£<0/h&^(DT>"T'i-ll^ 12tdgfly&llA, 12A£rIE©i-3^ 

kxv, sm^iia, i2Aiz.x^Mmm^(Di&r^mmx^ 0 

[0101] IH37— H39(D3ffiS^T^^-^MLT, ^:tlfe<Z)T^^-«ffiCOrHlPI^ 

Bl39(f?!lx.tf0.28mW) < |2|37 (#!|;M0.48mW) < g|38 (^!)x.^0.68mW) 
H38(^|X.«39 0 ) < m 37(^^.^45° ) < 039 (^(Jx.«57° ) 

m^ti&z-tmx^Zo 
[0102] ^^px^«rfflv>-c, r^^-_h^M«#;iiaa^^x^H^7-^*^-r^ 

[0103] 04O^i-^»^Ti*. ^5l!^a(3:^oT^*^(D^^S^^x.^ 
fl^D^fz.T^'r'fWm^l, 52, 53, 54©^rtl j eil(Z)iEB^, ftm^ftl^X 
55, 56, 57, 58^@ag$^o ^ti^ti<DWMi^^^55 s 56, 57, 58<D©#f 
^M^fS^tl/CV^o T^~f-m*51, 52, 53, 54frh1&^tlZ>nM^— 
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[oio4] 04ii^-r^ii^B-e«> ^^ojga^^oT^-a-m^^^f^is^ 

^X.^tV^J;5^b^cT^^m^51, 52, 53, 54(D^tl^tKDAEmi^. ftSffcM 
1/^X55, 56, 57, 58&Wttfbtl%>o ^frl^:frlCDMMfom^^55^ 56, 57, 58<£> 

£fL5o ^*5, ft«#:[U]l^X55, 56, 57, 58^tL gfr^te, £:%l<Dmf&<Dh<D& 

umx%% 0 

[oio5] *fc, Bi42f^i-ii»^-ett, &&m(Dmmz&vxm&mtt<Di&to'&8tifi 

MZ-htl&Z.? ^L/cT^^«ffi5 1 , 52, 53, 54<D^VetL<DlEfi^, MB&fcT 
— A#ftij0#;*>f5/^65, 66, 67, 68^Efi$tb5o ^—^^#^^65, 6 
6, 67, 68te, «ftK#t^9— CfciSl^^&teo-cmEEfcr— A<D^[R)£i2J!9#X.5 

— A^fR]§]#^fy^65, 66, 67, 68«, 0^<Dj;5^Mi^»7l2:*$tK 

^b(&%)&W£lZ2@tmz.W&t>Z>o — ^fRj^D#^-r^^65, 66, 67, 6 

[0106] J^(Dr^tb^3J;5i-, iSPc^T^^-m^rt^— fP(DT^^-m^^ 
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(2) m^T^-rmmiz.. ft ^i^mA^m^au^</px^^<m^nx^^^/u 

[0107] 045te, Ji^(^(2)(D^^^$^fc^PJ!(Z)^23(D^»^^^^^^-r^ 



[0108] 12145^^^5^^ ^uicomm±^s ftzvtfoRm±Lm^mn%rJ£2^<DT> 

9{@(Z)Si*^2A, 2A, •••^T^^«ffi2(Z)||-S^#3£t3:^^bT, 3X3(7) 

[0109] IH46^^, 045COj;5^*^(^W^n^hyy7 P T^^^*5V^-C. ^/V— /V 
O[i:^^o. 05mm, 0. 2mm,&lK). 3m.m(D^:fl^:flX^M^KlU<D^;V—^ 




M<V^mmX&& 0 g|46«, g|45(D^^n^MJ 
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[0110] m45fabfrZ>£oK* im<D^;V— /Vtdtf&#>£thX\s^Vmx*3b'oXh.x 

nm&mgtm&-tiz.mte j £z>^b&x%z> 0 

[0111] 047 J3, m45<D^4?v*hDiyy P T>^X*/l'— /VCDig^O. 05mm£L 
[0112] 047^^3 £5 f-, m^tT— ^(D 

nh(D^sv~-fc—;v(D\iLm^^x, m^nmm^o m^-i^m^ 

[0113] 048te, ^^K<Z)H24(OHW^tl^^^^W^n^M;^^T^^-(OT^^- 

[0114] 048^^5^, MU<»B-L^, mK.U4-D(Dmm^^—y o 70, 80, 

90, 100^ N 2X2(D^hy^^^^IEg$tV?>o WiKDmm?/^— ^70}^ Mfc, 
mx.\^4^D<DT^T^-Wm71, 72, 73, 74^)^«^^, ^tl,^T^^«^71 
, 72, 73, 74»2X2<D^hy5/^^^|HM$tl§o T>"^m^7l£73te?F^|£#J 

^m^mw ^$£*w-e&i9 , T^T^-mm72t74h : mm^RxfiiLmm kbm^x 

T^y L -rmW>71b73<D'mW>s<#—^b, T^T^-Wm72b74(DWm^—^ 
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[0115] ^2(Dm*^/V— ^80^, f?!jx.{^4o(DT^i-mS81, 82, 83, 84/^ib«^£ 
tV, H3(DSffi^VV—7°90^, mX-\^4^<DTl/"T-rWm91, 92, 93, 94^yfS/& 
WhA^Wm-?^— 7°100^, $Jx.fc£4o<£)T^7^-®|^101, 102, 103, 104 

*"fn](^^A-e^-r^-[R])^, j@^<^T^^-*^71 — 74, 81—84, 91 —94, 10 

l—l 04<DMhm.(Djj\5] (ft^Wt-mffi72-e^i-J:5i-, ^-T^T^-mm^m^ 

mmtsn>x\ ^„ ^tih(D^y^-m^u.vxmmir^t^x^ 0 

[0116] ^^a^MJ^/yTtli, 1S#:cofl;^/v— 7°70, 80, 90, ioo^jI^W 

z>z.b&x%z> 0 H49-gi52«, mm^—j>.<DmfaXfa&mtmz.mteitz>ti$> 

(DMcfo&lteJf&tDMtfoM&^l-o ®49-|2|52^:3oV^, ^y^^m^flfcT 

[0117] 049iEi5o^i-j;5^, 04^^fa<«mgi-3T:/^m^ffl^T«$t 

^-^(Dm^^m^mjf^mt^^t^x^o -r^t?^, ®49^i- 

fe^i-IB®$tifcT^7"^«^71, 72, 91, 92(D^;V—^—;Vt£\1r^> 
ir^^m^^-^ n&W Xmir £5 ^{I'J fc«< 0 ^ HI 50 £5 

^■S^ie®$^cT^^-^ffi83, 84, 103, 104(D^/V— /^{t^^i - ^ 
[0118] 051^|E|52^i-J:5i-, lll^^[^^]^^-fi©-r^T^^te^fflV^ 
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[0119] 053—055^:, l348lJ^t-^^i3^M;y7 p T>^^-CTOttr— A<£H»g^tffi<E> 

[0120] m53— «str— j^nmA9\z.^\jt.mtnW(^\n\zM<^ 

®54©^!i-e2t6:, 055<D^-e3#re;ib<9, S49(D^[j-e^s±(D4#:-efct9, z.<d 

[0121] m48^^-rj:5^, mwiiAi\z.m^(DTi^r~i-wmmm^fi. mmmm^-r 

Tte, ±3zl!L^:El49-|l|55i^$^c^^ffli-?.r^-e, «^tf-^(Djf ft^ 
[0122] fcSS, 048— m55K^fc^?nXhVv-7T^T^Xn, Wm^'V— ^(DBWc 
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©EfiTfct, ^M^^(D^m^205TCOi^m(D^ll^^-fB] (£cPPA) tTl^^m 
momUJjfa (£cPPB) tfS— ^[r](^PPA, BT^-r^[B])T(D^i5:LTV^ 0 r. 

;fr3T^^cD^Ifc^#LT^£<7)T, £B*K»p-!-£^^ Brt^Tfe^o — 

^Pno tTyftiiwii*^] (^pb^ppd) ^, 2^ ft (^epa, b<d», 

[0123] EI48— l355^^T>^^®ffi&fflV\/fc$§£\ -^tV^tK^T^^^fii^— 
:7°70, 80, 90, 100P fc 3Trt#Jt-'fiAMi-§T^^-^ffi73, 81, 94, 102te, ®$flf 

^"Ji-ffi^5#-^, ±3il!^)J;5^^^T>'7 i ^-««71, 72, 91, 92©^-*-/V 
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